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Outstanding Features 


This Month’s Issue 


Research 
five-point program for cooperative research 
all fibers and all branches the textile industry plan- 
ned Textile Research Institute, Inc. (See page 2.) 


Present Need 
The fact that cosmetics manufacturer and 
profited from research textiles evidence the need 
preventing the pigeon-holing ideas. (See page 4.) 


The New Textile Technology 
Even the silkworm does something more than just ex- 
trude single filament from orifice. Sufficient infor- 
mation the relationships between the physical and 
chemical structure and various properties the natural 
fibers will enable man engineer better filaments. (See 
page 11.) 


Effect Varying the Percentage Comber 
Waste Quality Cotton Yarn 


Tests indicate the possibilities for conserving supplies 
the longer staple cottons and the same time reducing 
operating costs mills producing combed yarns. (See 
page 16.) 


Impact Testing Textiles 
Modern requirements for textiles emphasize the need for 
new methods evaluating certain physical properties. 
(See page 21.) 
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RES EARCH PROGRAM 


Linking Advanced Technical Education with Research 
the Textile Research Institute’s Plan for 


Industry-wide Research 


THE PROBLEM SURVIVAL the years that lie ahead— 
survival the postwar period the battle between indus- 
tries—presents direct challenge the management 
the textile industry. That this challenge can met only 
through adequate organization and development 
search the belief the Textile Research Institute. 

Facing textile firms today situation which the 
technical basis the industry being revolutionized. 
All lines between fibers are threatened 
with abolition. Textile men, may well admitted, 
face possible ultimate conversion completely syn- 
thetic industry. The standard equipment today 
likely obsolete equipment tomorrow. 

Furthermore, the industry whole will 
against well-planned and effective competition from 
other industries—up-and-coming industries with thirst 
for expanding markets, and inhibitions about trying 
new methods. This means competition, not only for the 
textile market, but for the textile industry’s own share 
the consumer’s dollar. 

Industries never before thought rivals are al- 
ready appearing competitors because one thing 
alone—the discoveries made research laboratories. 
means impossible, for example, that postwar 
change-overs will see great munitions firms deciding 
turn out masse newly invented textile fabric. Where 
would such development leave the majority textile 
firms? 

Indicative the position the textile industry 
compared other major industries are the figures issued 
report the National Planning Board 
which show that recent year the research expenditure 
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the rubber products industry was $2.73 per $100 
value added; that chemicals and allied products, 
and petroleum and its products, $1.13. Textiles and their 
products were near the bottom the list sixteen in- 
dustries spending for research only cents per $100. 

decentralized industry, such textiles, only 
relatively small number firms can engage individ- 
ual efforts compatible with the need. The great major- 
ity companies must band together all-out coopera- 
tive effort. this way they will find the relatively few 
big their side. These concerns—and the 
record shows it—have been the vanguard the 
ordinated research movement. 

self-evident that adequate research program 
must industry-wide and that must embrace all fibers. 

After several months study and development the 
executive committee Textile Research Institute, 
submitted the board directors plan which has re- 


the unanimous approval the board. The five- 


point program the Institute comprises fundamental 
research all major fibers, both natural and synthetic; 
applied and processing research each the major 
branches the industry; economic research; research 
information service, and training picked 
graduate students. The committee’s report placed spe- 
cial emphasis the last-named recognition the 
growing need the textile industry for research men 
the broadest possible training. 

The directors decided that the Institute’s program 
should the industry whole and not concen- 
trate any one type raw material—whether cotton, 
wool rayon. 

order finance the program the board authorized 
the creation finance committee seek from the in- 
dustry fund $2,000,000 the rate $300,000 year 
for five-year period, plus capital sum $500,000. 

detailed report the plan will issued and sent 
the members the Institute early date. 
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FUNCTIONS RESEARCH 


Keeping Ideas Alive 
Calls for 


Present Need 


WICKLIFFE ROSE* 


Unprecedented expansion research lends new emphasis 
broad over-all organization problems. discussion 
ways and means preventing the escape pigeon-hol- 
ing ideas and new discoveries presented below. 
This the first series three articles Wick- 
liffe Rose. The second, ‘‘Research and The Patent Sys- 
sEARCH. the subject matter these articles was 
tive Research and Development’’ before the Practising 
Law Institute New York, April 19, 


THE CREATION NEW MATERIALS new combinations 
building blocks thrilling and stimulating. The 
imagination the entire textile industry has been stir- 
red the advent these new materials, and the fact that 
millions combinations elements remain untried acts 
challenge and spur research rather than de- 
terrent. 

Knowledge the construction matter can change 
our world. The vast field science known 
has already changed our world, from the average house- 
hold, throughout industry, and into the battle fronts 
all three the elements. letter written from Chatta- 
nooga 1898 during the Spanish American War says, 
war brings other good, does have the effect 
making man look beyond the confines his own potato 
When more evidence brought the still 


Wickliffe Rose, coordinator research planning, American Viscose 
Corporation, Wilmington, Del. 
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Fig. Elastic Vinyon, product inter-research, helping meet 

the rubber shortage. Photograph illustrates elasticity comparing 

strip narrow fabric made from elastic Vinyon stretched between the 
hands, with unstretched strip. 


mysterious construction, motion, and orbit the atom, 
when chemists and physical chemists and engineers can 
turn their studies and knowledge into understanding, and 
their martial activities and developments into peaceful 
pursuits and material things, will have new world 
and new universe. 

Following the establishment rayon, the first man- 
made fiber, the creation new synthetic fibers has opened 
another era the textile industry. fibers are 
closely related plasties, which turn are made from 
chemicals, and result now find industries over- 
lapping with this inter-relation products. Rayon and 
synthetic textiles are now being made, addition the 
all-rayon companies, companies which also make 
powder, paints, cameras, dairy products, glass, tires, and 
automobiles. 

With this heightened interest and activity, with the 
increasing complexity the possibilities, and with the 
diversity products and characteristics products 
which can sought and might developed, the careful 
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planning research becomes both necessary and in- 
creasingly difficult task. Out seems emerge the 
place for new type research which might called 
inter-research. With research chemistry, 
textiles, and with all the related products, such dye- 
stuffs, detergents, finishes, and coatings, each being the 
subject research, there need for research correla- 
tion well administrative correlation. 

meant the search 
for all the possible 
practical uses for 
idea, inven- 
tion, material, 
product. The dis- 
covery new 
material 
could lead the 
new 
into it, together 
with 
which 
wasted unless uses 
could found for 


them. The plastic 
would found 


Fig. Textile Unit American Viscose 
graph are: winding, coning, throwing, 
including: worsted, woolen and cotton spinning, 


rate room. 


have uses some all the “paces.” 


forms thermo- 

plastic, others thermosetting material. should 
have possibilities for use material for molded and ex- 
truded objects various kinds, and would perhaps 
have fiber forming characteristics well. could 
useful also coating finish for de- 
partment large industrial corporation may properly 
have research division working the prospects and 
products for that department. Inter-research takes the 
result, product, problem and sees what can done 
fit into the business the other departments make 
business that may outside the corporation, 
for that matter, entirely new business. 
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Variety equipment each 
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planning research and development large in- 
dustrial corporation, there must some point which 
sorting ideas and selection projects takes place. 
From that same point inter-research can receive guid- 
that same point the business commercial 
views are represented, and selection guided the best 
judgment the prospects for commercial success any 
idea, process, product. Inter-research starts where 
success for par- 
established, can 
assured, and its 
purpose mul- 
tiply successful ap- 
plications each 
project. 

The sorting and 
selection 
ects must accom- 
panied similar 
sorting technical 
information. 
the same way that 
the project 
poration 


ng, The dyeing and finishing are its goal, the facts 
possible put textile material through and 
aid the successful 
accomplishment the project must brought bear 
the subject. 


Inter-research among Industries 


industry whole, the individual corpora- 
tion, the sorting and dissemination information 
the greatest the fields science, indus- 
try, and knowledge become increasingly complex, the task 
imparting, sorting, and spreading 
comes greater, and attended with increasing respon- 
sibilities. the same relative measure, inter-research 
has its place between corporations and between entire 
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industries, has between departments the individ- 
ual corporation. 

The war program having the beneficial effect 
introducing inter-research into number industries 
and stimulating clearing information 
search for the war program being done industrial 
research organizations bringing units industry 
closer together confidence and appreciation mutual 
interest. Inter-research fosters such mutual interests 
and breeds new developments for the good. 

Through inter-research, Vinylite resin for example 
has been put use great variety products. Since 
the interesting new material was synthesized, has been 
made into solid plastic objects various kinds, films 
and leather-like materials, and textile yarn. The resin 
was then plasticized, and inter-research carried the sub- 
ject down the line again type synthetie rubber, 
with the result that films and threads have found 
coating and insulation has been found have un- 
usual properties and such being employed the war 

The great need keep information and facts alive 
and available. The number positive results from 
casual reference makes one realize the amount valuable 
information that worked out and then buried. Each 
research worker likes discover, and many prefer 
start from scratch; fact some may fear that has been 
done before and hope that the will remain buried. 
for the scientist, however, nothing could more impor- 
tant than ready reference source records, and the tab- 
ulation and cataloguing such information, while in- 
creasing normal terms, can yet perfected, and 
should be. 

The fact that baker attended the textile section 
the Gibson Island Chemical Conference last summer, and 
that cosmetic manufacturer profited Dr. Milton 
Harris’ work wool, gives idea the diversity 
industries which can brought together through inter- 
research. 


TEXTILE RESEARCH 


RESEARCH ACTIVITIES 


National Council Textile School Deans has been 
created, according announcement the Textile 
Foundation. The purpose have vehicle 
enable the deans cooperate more effectively ex- 
tending the usefulness the textile schools. seri- 
ous problem faces the textile schools due the loss 
many students the Armed Services. Stu- 
dents textile engineering, unlike those enrolled 
other engineering courses, are not qualified ap- 
ply for deferment. Ata recent meeting the Coun- 
cil, topics for discussion included personnel prob- 
lems, industrial and labor relations, textile chemistry 
and fibers, research and the textile industries, and the 
future the textile industries terms scientific 
and engineering developments. 


the annual meeting the board directors 
the Foundation, held Washington, Frank- 
lin Hobbs, Boston, was reelected chairman; 
treasurer, and Edward Pickard secretary and 
treasurer. Other directors are Donald 
Comer, Birmingham, Ala.; Claude Wickard, 
Secretary Agriculture; and Jesse Jones, Secre- 
tary Commerce. 


Hemp stalks have more fiber and less ash than 
has flax, which would seem make hemp superior 
flax for making paper and cloth, according re- 
port issued Dr. head the Re- 
search Chemistry Department, Kentucky Agricul- 
tural Experiment Station. Hemp stalks are said 
contain 67.86 percent crude fiber, compared the 
56.64 percent crude fiber content flax. 


Dr. Donald Powers has joined the staff the 
Merrimac Division the Monsanto Chemical Com- 


JUNE, 1943 


| 


RESEARCH ACTIVITIES 


pany, serve consultant teatile applications 
for all Monsanto divisions. His headquarters will 
rector the Research Institute, Inc., and 
since 1931 has been with the Rohm and Hass Com- 
pany, Philadelphia, charge sales and research 


for chemicals. 


American Association Textile Chemists and Color- 
ists continues its annual intersectional technical con- 
test. The papers contributed the eight sections 
the Association will presented fall meeting 
the New York section. The papers will sent 
the judges month advance their actual presen- 
tation. The judges will allow percent for its 
purely scientific value; percent for its practical 
value; percent for its originality, and percent 
for the quality its presentation. 


Charles Huber, vice president, Testing Co., 
now development engineer for Johnson Johnson, 


New Brunswick, 


summer course testing procedures will 
opened July Testing Co. the main 
laboratory, Hoboken, Instruction will given 
fiber, and clothing analysis, manufacture, 
and testing. The identification, origin, and nature 
the various fibers will included the course 
which will include also study the latest types 
testing equipment. will placed de- 
fense testing procedures and relating the 
war effort. 


solution produce cellulose-protein miatures sub- 
ject Patent No. 2,318,544 assigned the 


American Enka 
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Schwarz Discusses 
Role Research 


The New Textile Technology 


Belief the possibility that man may ultimately 
succeed synthesizing the cellular and fibrillar structure 
characteristic natural fibers, was expressed Prof. 
Schwarz address given May the joint 
mecting the American Association Textile Technol- 
ogists and alumni the various textile schools and col- 
leges, held The Builder’s Club New York. 
stated, however, that exact duplication nature’s 
structure and physical behavior may not necessary. 
Sufficient information the relationships between the 
physical and chemical structure and the various proper- 
ties the natural fibers may enable man engineer fila- 
ments that will function the desired fashion. 
the address Prof. Schwarz follows: 


Time was—within the memory many us—when 
engineering and chemistry were distinctly separate 
branches science. True, the chemist occasionally 
found his way into the engineer’s habitat only soften 
boiler feed water; and once while the engineer en- 
tered the chemical laboratory, usually proxy, elu- 
cidate the mysteries siphon assist the con- 
struction some unwieldy combination equipment. 
any case, cooperation was not mutually encouraged. 
Even our leading institutions higher learning, 
nearly insuperable barriers self-interest and prejudice 
kept branches what should have been common science 
apart. 

Professor Textile Technology, charge: Textile Division, Massa- 
chusetts Institute Technology. 
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Photomontage showing the diverse equipment used textile research 
the Textile Division laboratories. 


Fortunately, these barriers are disappearing rapidly. 
The advent chemical engineering with its myriad con- 
tributions our industrial welfare small degree 
has been responsible. Metallurgy has forged lasting 
link between chemistry and engineering and has done 
much awaken the leaders chemical and engineering 
thought and enlighten them the power and possi- 
bilities the other’s field. The tremendous significance 
alloys only one instance how well the two work 


TEXTILE RESEARCH 


—- 


together they will. newcomer the field scien- 
tific Siamese twins biological engineering. men- 
tioned particular here because out will surely 
come greatly increased knowledge how our protein- 
type fibers—natural and man-made—are constituted. 
fiber with its complex structure tremendous 
interest the textile researcher. 


Effect Structure Physical Properties 


being realized that the common and widely used 
natural textile fibers were not designed nature for 
spinning into yarn nor for conversion into fabrics. Man 
has turned them his use this fashion and has engi- 
neered his machinery and methods deal with them 
found them. 

fundamental difference between the natural fibers 
(with the exception silk) and those that are man-made 
lies the fact that the former are cellular structure 
while the latter have special structural subdivision. 
The difference enhanced because the cells are built 
fibrils definite and sometimes (as cotton) com- 
plex combination. Such fibers, then, behave like de- 
vice fabricated many elements, each arranged 
tionally with respect the others and put individually 
into its proper place slowly and with precision. con- 
trast, the man-made, extruded fibers—and silk—are pro- 
duced rapidly and without precise control this sort, 
although true that certain amount arrangement 
molecular groups takes place because friction, 
stream flow and stretching. 

Even the silkworm does something more than just 
extrude single filament from orifice. The filaments 
fibroin are surrounded with sericin and all this done 
under radial well axial pressure portion the 
anatomy known the ‘‘silk Thus, unusually 
good orientation molecular chains obtained—so good 
that silk can broken down into finer units fibrils. 
fibril lacking our man-made fibers, al- 
though ‘‘stretch spinning’’ subsequent stretching ac- 
complishes increased molecular orientation. 

Such partial control has made for improved fila- 
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ments; but spite progress this direction 
doubtful whether such fibers can ever duplicate the be- 
havior more complex structures. Moreover, ques- 
tionable whether such duplication necessarily de- 
sirable objective for research. Rather, efforts should 
made discover the exact relationship between ultimate 
physical and chemical structure and 
stretch, fatigue resistance, moisture absorption, swelling 
properties, resilience, lustre, shape, flexibility uni- 
formity. 

Modern textile research should determine the funda- 
mental properties fabries which will best serve specific 
uses—the optimum yarn structure achieve these ends 
and the proper fiber structure produce such yarn. 
Having this information, the parallel fundamental re- 
searches fiber structure will give combination the 
necessary information engineer filaments such mo- 
lecular design function efficiently the desired fash- 
ion. 

How vary structure produce high degree 
flexibility and yet retain tensile strength produce 
unusually high and rapid moisture absorption combined 
with quick drying and high resilience for good heat in- 
sulating properties fabrie are all recurrent problems. 
All require for solution all the information obtain- 
able regard molecular constitution and aggregation. 

The new textile technology has recognized the need 
for immediate and intelligent research such subjects 
repeated stress, fatigue, mechanism the transmis- 
sion, resilience, conditioned cycles, production and evalu- 
ation abrasive resistance, air permeability, creep and 
creep recovery, permanent finishes, fiber structure, fiber 
placement yarn, porosity, methods sampling 
and the control variable factors affecting tests. Among 
this latter one the most important new considerations 
that sudden impact loading. 

Many the recent research progranis the field 
textiles are concerned with combination optical, 
physical, and chemical techniques intended resolve the 
relationship between the molecular architecture and the 
ultimate usages fibers. this end energy many 
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Portion single cotton 
fiber polarized light, 
showing the arrangement 
which 
chains molecules. 


forms uti- 
lized. one form 
the textile 
ist 
light, 
light, 
cence demonstrate the important properties bi-re- 
fringence, refractive index changes 
orientation. Shorter wave length energy the electron 
beam the electron microscope resolves details ulti- 
mate cell and fibrillar structure. Still shorter wave 
lengths are employed the X-ray diffraction study 
the atomic constitution the molecules and their 
orientation. 

energy exemplified the new science 
electronics employed control for single- 
filament testers, automatic twist-testers, the 
measurement color various types 
analyzers, and the recording impact-test load ex- 
tension curve means the high-speed camera and the 
oscillograph. Infra-red radiation being studied the 
course investigation the mechanism heat trans- 


through textile 


Just how molecules may fabricated and built into 
specification-engineered fibers for the future de- 
termine. would not surprising find the same 
means employed that were used elucidate the funda- 
mentals fiber structure, namely, forms energy. 
That already feasible produce filaments under the 
control electrostatic field has been demonstrated 
seems destined play more important part than ever 
the molecular mechanics the new textile technology. 
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Effects Varying the Percentage 
Comber Waste 


The Quality Cotton Yarn 


Possibilities for conserving supplies the longer 
staple cottons and the same time reducing operating 
costs mills producing combed yarns are the 
results tests conducted the Department 
Agriculture and reported Malcolm and 
John The complete report, which the follow- 
condensation, being published currently the 


YARN usually cleaner, smoother, stronger, and 
more uniform than carded yarn spun from the same cot- 
ton. Combing considered essential process the 
manufacture sewing thread, which must clean and 
smooth; fine such lawns and voiles, which 
smooth silky appearance required; and any fabric 
which high strength and durability proportion 
weight are desired, such army uniform twill fabrics, 
airplane and balloon cloth, and many other types cot- 
ton textiles needed for war purposes. 


many ways the cotton comber the most 


cated, and thus the most remarkable, machine cotton 
mill. not, however, nearly perfect fre- 
quently thought the case. The combed stock always 
contains considerable quantity short fiber, and, 
the other hand, the comber waste always contains ap- 


Campbell, Inst. Inc. (Formerly Senior 
Cotton Technologist, Dept. Agriculture.) 

2The spinning and fiber tests which the manuscript based were 
made John Cook, Associate Cotton Technologist, and staff, the 
cotton testing laboratory the Food Distribution Administration Clem- 
son, C., cooperation with the Clemson Agricultural College. 
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preciable proportion long fibers. The proportion 
waste removed the comber quite controllable, and 
more less independent the quality the cotton being 
processed. Thus clear that manufacturer 
combed yarns has some leeway determining how much 
his cotton into the product and how much into 
waste. 

There need for reliable information with respect 
the effects varying the percentage comber waste 
removed the course manufacturing, upon the qual- 
ity the yarn spun. This study was conducted de- 
termine the effects removing different percentages 
comber waste the fiber properties, yarn strength, and 
yarn appearance cotton quality considerable 
demand for the manufacture army uniform twill and 
other war materials. Cotton from bale classed 
inch staple and Strict Middling grade was manu- 
factured into carded yarns, and into combed yarns with 
different percentages comber waste ranging from 0.57 
24.20 percent, removed processing. Although only 
one quality cotton was used these tests, be- 
lieved that the findings are applicable other cotton 
having approxinately this staple length range. 

comber waste percentages increased, the fiber 


Fig. Model Cotton Comber. 
(Courtesy Whitin Machine Works.) 
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lengths the sliver more uniform, approaching 
coefficient length variability percent for the 
highest percentage, from about percent for the comber 
lap and about percent for the raw cotton. The length 
the percent point the array increased about 
inch, and the mean length about inch, for the 
complete range waste percentages. Although the aver- 
age fineness the fibers the slivers 
tically unchanged, the average content immature fibers 
decreased somewhat, and these immature fibers were 
found present the waste. 

Yarn strength increased significantly even when 
negligible amount comber waste was taken out, prob- 
ably because the drafting and slight combing action 
the machine (see table I). Considering the lot from 
which 0.57 percent comber waste had been removed 
100 with respect yarn strength, the average 
percentages the four counts were calculated for the 
other lots. These percentages are shown Fig. 
which brings out the most significant facts the study. 
The increase strength with greater waste percentages 
was fairly consistent, and averaged one percent for each 


TABLE Average skein strengths carded yarns and combed 
yarns made from stocks having different percentages 
comber waste removed 


Average skein strength yarn 


Test lot 
36/2 22s 36s 60s 
Pounds Pounds Pounds Pounds 
Carded 137.88 116.60 62.60 31.74 
Combed, 0.57 percent 142.40 120.44 64.66 32.16 
Combed, 3.93 percent 146.56 122.24 66.57 33.40 
Combed, 7.77 percent 151.72 124.32 65.94 33.70 
Combed, 12.17 percent 126.16 69.60 35.70 
Combed, 13.96 percent 129.32 69.37 35.60 
Combed, 15.75 percent 155.40 126.84 70.17 34.62 
Combed, 18.35 percent 160.72 129.44 71.31 37.40 
Combed, 19.81 percent 129.88 71.31 35.70 
Combed, 24.20 percent waste 157.56 133.72 72.40 36.68 


Each value the corrected average skein strength 25, 25, and 
skeins, respectively, for 36/2, 22s, 36s, and 60s yarn. 
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Average yarn strength 


counts 


average 


Comber Waste (Percent) 


Fig. Average yarn strength (in percentage lowest combed yarn 
strength) for cotton from which different percentages comber waste 
were removed. 


waste increased the average strength the same 
the staple length the raw cotton. 

Yarn appearance was approximately good the 
percent level the higher levels comber waste. 
Thus, increasing the amount waste taken out the 
comber beyond about percent, improves strength 
but does not noticeably improve yarn appearance. 

about the percent level for comber waste, which 
approximates the average percentage for the so-called 
cottons, the yarn strength was 11.6 percent 
higher than was that for carded yarns, and yarn appear- 
ance was much grade higher. 

Since the investigation showed that, for cotton 
normal character, staple length raw cotton inter- 
changeable with comber waste far the effects 
yarn strength are concerned, study was made the 
relative costs substituting increase comber waste 
for staple length. This involved consid- 
eration several factors, including the cost the cot- 
ton, the cost processing the comber, the cost 
combing, and the value the comber waste. Repre- 
sentative figures for manufacturing costs were employed 
the and two different sets figures for 
cotton costs and comber waste values were used. These 
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included 5-year average prices, and approximately cur- 
rent prices. Table presented this condensation, 
shows the results the study for current prices. 

This table shows that, for the range staple lengths 
inches, and for comber waste percentages 
ranging from percent, equivalent improve- 
ment yarn strength made more cheaply in- 
creasing comber waste than using longer staple lengths 
cotton. 

showing the nature and degree improvement 
yarn resulting from increases wastes, this study also 
provides basis for manufacturers establish the quan- 
tities comber waste they take out cotton. prob- 
ably true that many manufacturers are taking out more 
waste than would necessary, and are thereby increas- 
ing their costs, their efforts ‘‘play safe,’’ particu- 
larly when making fabrics Government contracts. 


TABLE II. Cost per pound comber sliver, grade and staple 
length cotton and percentage comber waste, based 
current prices cotton and waste 


Grade cotton 


Staple Strict Middling Middling Strict Low Middling 
length 
(inches) Comber waste (%) Comber waste (%) Comber waste (%) 
Cents Cents Cents Cents Cents Cents Cents Cents Cents 
37.28 38.93 35.60 37.14 32.02 33.34 
38.50 40.13 41.95 36.92 38.46 40.18 32.07 33.32 34.72 
41.78 43.61 39.93 41.64 35.14 36.57 


Based price cotton delivered Group Mill Points (Southeastern 
mills) Dec. 18, 1942; value comber waste 11.00 cents per pound; 
and current manufacturing costs for Delta cotton. 

Arrows connect costs comber sliver that will produce yarns equal 
quality. 
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Modern Requirements Emphasize 
The Importance 


Impact Testing Textiles 


HERBERT 


the mechanical behavior textile 
materials reveals that there great need for rational, 
impartial test the behavior textiles when subjected 
shock loads. 

Mechanical tests are made materials for two pur- 
poses. The tests may standard commercial tests 
determine whether given material possesses certain 
specified properties shown these tests, they may 
special tests evaluate new materials new 
existing materials. the first case 
merely necessary that there some correlation between 
the behavior the tests and service behavior. the 
latter the tests should represent, but not necessarily 
imitate, service conditions. test should designed 
that impartial, that is, should not influenced 
the peculiarities the design the machine irre- 
levant the material being tested. 

The most common type mechanical test the ten- 
sile test, which the tensile load break the specimen 
measured, and sometimes the elongation rupture 
also. commercial testing machines the load applied 
fairly slowly, the time rupture usually being the 
order one minute. practice, textiles and 
rarely fail due load gradually applied this man- 
ner; for example, are subjected fluctuating 
stresses elevated temperatures, while the 


Appreciation expressed Professor deForest for invaluable 
suggestions and advice. 
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parachute canopy subjected opening explo- 
sive shock load due the inertia the fabric 
There justification for evaluating the fatigue be- 
havior tire-cord the resistance shock load 
parachute fabric means the usual standard tensile 
tests, and service tests are likely tedious, expensive 
and eventually uncertain due the presence extrane- 
ous uncontrollable factors. 

Busse and his associates have emphasized that 
for better evaluation the behavior textile ma- 
terials under real conditions, necessary develop 
special testing procedures. example special test- 
ing machine the apparatus discussed 
these workers, which tire cord subjected, ele- 
vated temperature, static load upon which super- 
imposed alternating load. 

impact test textile material essentially 
tensile test carried out very rapid rate. Until re- 
cently, has not been possible measure with cer- 
tainty [2] the breaking load yarn very rapid rates 
loading. can however get some idea the be- 
havior under impact the study data en- 
durance.’’ the work referred above [1], weights 
were hung from cotton cords, and the time required for 
the cords break when under constant load was observed 
function load. was found, for example, that 
for ‘‘life’’ one minute, the strength cord was 
11.4 pounds. permissible extrapolate these 
data very short durations time under load, ap- 
pears that for 0.006 second the cord could 
earry load 17.8 pounds; other words, the strength 
the cord under impact conditions should much 
greater than that measured the usual testing machine. 
earlier series investigations Peirce [2] the 
36’s Sakel yarn included long-duration 
static endurance tests under constant load, medium-dura- 
tion tests single yarns, and ballistic (impact) tests. 
The strength measured the first two procedures and 
estimated the third was found vary greatly with 


brackets refer the literature references the end 
this paper. 
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Fig. Inclined plane 
machine testing 
tensile strength, elon- 
gation, and elasticity. 


the time required 
break the yarn. 
From 
Peirce’s work 
appears that the 
strength the 
yarn, which was 323 
grams when the 
time break was 
one minute, was 
augmented about 
463 grams when the 
time break was equal 0.006 second. The breaking 
load was this case again very much greater under im- 
pact loading, though the extension rupture was found 
virtually independent the time break. 


Impact Testers for Textiles and Metals 

specification can very easily written for 
ideal impact tester for textiles. First, the loading con- 
ditions must such that they have effect the meas- 
ured characteristics the specimen. shall see, 
this requires that the deformation applied rate 
which uniform with time, and independent the na- 
ture the specimen. Second, this machine should meas- 
ure least the breaking load, and possible the exten- 
sion break also. Finally, for research purposes 
advantage obtain the stress-strain curve under im- 
pact conditions. possible this combining 
the essential features impact machines described 
the literature, namely, the constant-velocity device first 
used the Mann machine [3], and the tension-time re- 
corder Clark and Datwyler [4]. 

Limitations existing types impact testers for 
the purposes textile testing can best illustrated 
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consideration some the testers which have been 
used for metals and textiles. Impact testers are usually 
classified into three types pendulum type; vertical 
type (with freely falling and rotating dise type. 
alternative classification would be: constant velocity 
deformation type; variable velocity deformation 
type; and zero velocity rupture type. There are thus 
nine possibilities which one—freely falling weight with 
constant velocity deformation—is best for textiles. 

the pendulum type tester the pendulum—most 
the mass which concentrated the bob—is deflected 
through given angle and released. The specimen 
ruptured blow applied the center percussion 
when the pendulum near the vertical position. 
The angle which the pendulum swings after rupturing 
the specimen measured. comparing this angle 
with the corresponding angle obtained when there 
specimen the machine, the energy required break 
the specimen rapid rate can computed. The ve- 
locity which the deformation commences given 
the initial position the pendulum, which usually con- 
stant most commercial machines. The velocity 
which rupture takes place given approximately the 
angle which the pendulum swings after the blow. 
most arrangements the velocity deformation decreases 
during the deformation the specimen, and the velocity 
which rupture takes place depends the energy ab- 
sorbed the specimen. 

Pendulum type testers for the tensile testing tex- 
tiles have been described Lester [6]; Balls [7]; Den- 
ham and Brash [8]; and Midgley and [9] (see Fig. 
2). Attachments pendulum tester measure break- 
ing load, extension break, and the load-extension curve, 
have been described [10] has 
discussed testers for bast fibers. The first 
ferred were interested not much studying the 
behavior materials under shock load obtaining 
simple measure quality which would take into ac- 
count both breaking strength and elongation. Midgley 
and Peiree appear have been the first point out that, 


TEXTILE RESEARCH 


Fig. Pendulum ballistic type tester, described Midgley 
and Peirce. 


since the strength textile material increases con- 
siderably with rate loading, ballistic tests should 
used for materials subjected shock loads. Den- 
ham and Brash, and also Midgley and Peirce observed 
that the energy required rupture specimen depended 
the velocity rupture. The latter partially elimi- 
nated this factor varying the initial deflection the 
pendulum, that the angle swing the pendulum, 
after rupture the specimen, was approximately con- 
stant. clear that the ideal type impact tester 
for textiles the velocity deformation should con- 
stant and independent the nature the specimen. 

the falling-weight type impact tester, variable- 
velocity and zero velocity deformation types have been 
built. the former arrangement weight falls from 
given height the specimen; the energy required 
break the specimen obtained measuring the kinetic 
energy remaining the weight after the instant rup- 
ture. the Hatt-Turner machine, used the testing 
wood, the height measured which the weight must 
raised order just break the specimen. The ve- 
locity deformation the instant rupture thus 
zero, and the time under load therefore greater for 
materials which possess greater deformation rup- 
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ture. Brittle specimens are thus broken more rapidly 
than ductile specimens, and are therefore unduly favored. 
This arrangement consequently not impartial 
exactly similar arrangement may used for testing 
textile materials tension. One end the specimen— 
say yarn—is fixed, and the other end, which 
weight attached, raised above the fixed end and the 
weight released. The minimum height which the 
weight must raised order just break the specimen 

The rotating-drum machine Mann [3], represents 
new departure impact testing. this case the 
energy break the specimen supplied heavy ro- 
tating drum. The angular kinetic energy the drum 
large that negligibly decreased breaking the 
specimen. The specimen attached the frame the 
machine through mechanical measuring device which, 
stated, measures the energy required break the 
specimen. 

The arrangements which have far been described 
suffer from the limitation that possible meas- 
ure only energy, which mainly the energy rup- 
ture the specimen, but which includes also energy 
dissipated other ways. These machines cannot dif- 
ferentiate between strong material little 
extensibility, and weak material possessing large ex- 
[2] pointed out that mechanical de- 
vices measure breaking load and extension well 
the load-extension curve impact machine are limited 
accuracy. order measure these characteristics 
have use electrical methods, which are especially 
suited the measurement transient stress phenomena. 

Electrical Measurement Tension 

The measurement tension the electrical method 
Clark and Datwyler shown Fig. The bar 
attached one end the specimen, the other end 
which attached through the the frame 
the apparatus For impact test this arrangement 
set the base pendulum impact machine. The bob 
the pendulum strikes the bar and doing rup- 
tures the specimen tension. The weigh-bar 
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designed that its limit not exceeded while the 
specimen being extended rupture. The weigh-bar 
wound longitudinally with fine wire. When the speci- 
men extended rupture, the wire stretched elas- 
tically, and its electrical resistance increases pro- 
portion the strain the weigh-bar. 


(with pendulum tester). 
Specimen under test. 
Impact bar (struck pendulum). 
Frame machine. 


the weigh-bar ‘‘pick-up’’ connected suit- 
able input used Clark and Datwyler, this 
resistance change can transformed into 
change, which turn can amplified and fed into 
oscilloscope. Thus the deflection the os- 
cilloscope trace proportional the instantaneous ten- 
sion the specimen. can now obtain tension-time 
curve using single-sweep oscilloscope, better still, 
constant-speed rotating drum camera. 

should emphasized that this arrangement, under 
the mechanical and electrical conditions, gives 
record film the tension tensile 
impact specimen function time. the pendulum 
arrangement Clark and Datwyler the velocity defor- 
mation was not constant, and hence was 
essary obtain the load-extension curve the specimen 
from the load-time The measurement impact 
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Fig. Weigh-bar principle 
for falling-weight arrangement. 


stresses, using 
tive properties 
fine wires, has 
ther developed 
Professors 
deForest and 
A.C. Ruge the 
Massachusetts 
Institute 
Technology. 


Vertical Constant- 

velocity Ar- 

rangement 

combination 
with the vertical 
constant-velocity 
described, the 
electrical method 
ously affords 
means meas- 
uring directly 
the load-exten- 
sion 
textile material 
constant 
rate deforma- 
tion. 
therefore simply 
of-stretch tester 
working 
very high speed. 
Figure the 
light impact bar 
now hangs 
from the textile 
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specimen which hangs turn from the weigh-bar 
The weight falls freely until hits the impact bar 
this bar then carried downwards the weight, and 
consequence the specimen stretched rupture. 

this arrangement necessary that the free fall 
the weight large possible compared the 
extension the specimen. For example, the free fall 
100 inches and the extension the specimen inches, 
Figure the velocity deformation increases 
during the process deformation, the specimen 
very weak compared the mass the weight. the 
breaking load the specimen appreciable, and the 
extension break less, the increase rate 
during the deformation smaller and may even nega- 
tive. Thus with suitable designed arrangement the 
rate stretch substantially constant. The Clark- 
Datwyler scheme discussed previously thus gives not 
merely the load-time curve, but also the load-extension 
curve, the specimen the impact test. 

Summary 

Impact tests textiles should carried out prefer- 
ably constant velocity deformation. This can 
effected easily with the freely falling weight arrange- 
the tension the specimen function extension 
‘an obtained. this way the yield-point, breaking 

imate extension, and work under im- 
load, ultimate extension, and work rupture under 
pact conditions may determined. Comparison these 
data with corresponding data obtained constant rate 
stretch usual testing speeds will show the effect high 
rates stretch the mechanical properties textiles. 

References 
Busse, F., al., Applied Phys., 715 (1942). 
Peirce, T., Textile Inst., 18, T481 (1927). 
Mann, C., Proc. Amer. Soc. Testing Materials, 36, (1936). 

Clark, S., and Datwyler, G., ibidem, 38, (1938). 

Sayre, F., and Werring, W., ibidem, 38, (1938). 

Lester, Textile Inst., (1910). 

Balls, Studies Quality Cotton,” London, 1928. 

Denham, S., and Brash, W., Inst., 15, T291 (1924). 

Midgley, E., and T., ibidem, 17, T317 (1926). 

10. Kragelsky, V., Physical Properties Bast Materials,” Moscow, 
1937. 


JUNE, 1943 


ABSTRACTS 


ANALYSIS: TESTING: 
LABORATORY METHODS 


Analysis Cotton-Viscose 
Mixtures 


The quantitative analysis cotton- 
viscose rayon mixtures. Frank 
Greenspan and Sidney Edel- 
stein. Rayon Textile Monthly 24, 
1943). Ibid 60-2 
(Apr. 1943). 


Analysis rayon mix- 
tures has proved troublesome 
because the similarity 
the two celluloses. has been found 
barium hydroxide than does cotton. 
shown that the ratio the 
barium hydroxide adsorbed 
cose rayon that adsorbed stand- 
ard cotton yarns under identical con- 
ditions fairly constant. The new 
method developed based 
finding. This adsorption ratio mul- 
tiplied one hundred the barium 
activity number. All unmercerized 
cottons also give though 
different, barium activity numbers. 
These numbers corrected the same 
equilibrium barium 
hydroxide have been designated hy- 
droxide adsorption numbers. The 
hydroxide adsorption number 348 
could assigned all viscose ray- 
ons with negligible error. This 
figure average large num- 
ber rayons investigated aid repre- 
sents more than threefold greater 
adsorption than that shown un- 
mercerized which has con- 
stant hydroxide adsorption number 
100. this procedure, 
hydroxide adsorption number the 
unknown viscose rayon-cotton mix- 
ture determined. Analysis vari- 
ous known mixtures this method 
indicate good results within the 
desired for mill 
laboratories. Adsorption numbers 


for mercerized cotton and linen haye 
also been determined. This 
advocated over existing methods 
because, (1) its simplicity 
little attention and apparatus and 
(2) its applicability routine work 
where large number simultane. 
ous analyses must 


Inclined Plane Testers 


Kinematic errors inclined plane 
testers and methods for 
ing them. Gerhard. Rayo 
Monthly 24, 49-51 (May 
1943). 


The principal error the 
lar chart drive the 
the cable connection used 
the chart. This can eliminated 
using the displacement the yoke 
and transferring the chart along 
the axis rotation the track, 
means several additional pulleys. 
the new drive used the pulley 
ratio the chart may have 
altered, but this 
mended for measuring the track in- 


Microscopical Fiber Identifi- 
cation 


Microscopical identification 
tal, aralac, and 
Royer. Am. Dyestuff Reptr. 
32, 165-6 (March 29, 1943). 


When lanital, soybean fiber 
are treated with cone. 
observed that diamond-shaped spots 
appear near the center the fiber 
and later disappear. This 
non not observed the 
cotton, wool, acetate, Bemberg, Vis 
cose, cisalfa, nylon, 
Tubize, Vinyon. The time 
quired for this phenomenon 
pear differs with the three 
exhibiting that they may dis 
tinguished from each other well 
from the other fibers. 
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Fiber Staining Reagents 


Swelling-staining reagent for study- 
ing fiber structure. William 
Harlow. Paper Trade 116, No. 
15, (Apr. 15, 1943); TAPPI 
170 (1943). 


mg. Ruthenium red dissolved 
trimethylbenzylammonium 
hydroxide and the 
fibers. The unballooned portions 
the fiber are brilliantly stained, and 
the use green filter consider- 
able contrast may secured. The 
soln. unstable and should made 
needed. 


CHEMICAL AND PHYSICAL 
RESEARCH 


Classification Cellulose 


Different forms cellulose. 
28, 
2314 (1942); Bull. Inst. Paper 
Chem. 18, 224 (1943). (Through 
Chem. Abstr., 1943, 37, 


differentiates kinds cellulose: 
Native cellulose—vegetable raw ma- 
terial, including lignin, pectin and 
other accompanying the 
fibers plant life; this stained 
Ruthenium red cellu- 
lose—plant fibers which the 
lose has been liberated from 
panying materials pulping and 
tained sapon. esters 
ethers which maintain their 
fibrous structure; the Fehling reac- 
tion neg. Disorganized cellulose— 
structureless material obtained 
pptn. cellulose solns. and 
pletely sol. 
(II); the Fehling reaction neg. 
lose obtained prolonged beating, 
typical hydrosol; dries horn- 
like mass and gives all the reactions 
pure cellulose; the Fehling reac- 
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dyed substantive dyes. This 
classification differentiates the strue- 
turally and chemically heterogeneous 
group which been 
designated the term regenerated 
cellulose. 


Damage Cellulose Under 
Electron Microscope 


Behavior the cellulose fiber under 


the electron microscope. Ha- 
100, 


(1942); Bull. Inst. Paper Chem. 
13, 235 (1943). (Through Chem. 
Abstr., 1943 37, 1597°). 


Under the influence the radiation 
with electrons the electron micro- 
there gradual loss sub- 
stance until complete destruction 
the fiber structure fol- 
lowed these changes cellulose with 
moving pictures, the change often 
taking place violent manner. 
Methods prepg. specimens are 


Ultraviolet Light upon Cellulose 


Action ultraviolet light upon cel- 
lulose and its compounds. 
(1941); Chem. Zentr. 1942, 132. 
(Through Chem. Abstr., 1943, 37, 
2170°). 

Ultraviolet light (I) upon 

lose preduce mol. polymeriza- 

tion and then oxidation reaction, 
producing and Catalysts 
have accelerating action. The 
source produces considerable 
amt. therefore, the action 

was studied; the the 

Cu. no. was greatest with moisture 

content 45-55% and temp. 

40° (ef. Doree, 32, 

The action the various wave 

lengths making was also stud- 

ied. can used destroy molds 
wave lengths 3500-3850 bleach- 
ing ean accelerated (Hirschkind, 


ave 
hod 
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ley 
ni- 
rs. 
tr, 
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the viscosity cellulose 
nitrate and decrease the soly. 
ale.-ether; denitration produced 
and the presence softening 
agent (especially tritolyl phosphate) 
marked yellowing mala- 
chite green filter from 
trate cannot used because the 
formation oxides and decompn. 
the dye. Acetate films behave 
like cellulose nitrate films, but ethyl- 
cellulose more stable. Cellophane 
acetate films, cellulose nitrate, ethyl- 
and, the least transparent, 
benzyleellulose. 
tion, the transparency decreases. 


Nature lodine Staining 


The nature fiber staining io- 
dine stains. Herbert Rowe. 
Paper Trade 116, No. 10, 
(Mar. 11, 1943). 


The staining fibers iodine stains 
colloidal phenomenon, involving 
the adsorption iodine from vari- 
ous systems upon different materials. 
This reaction influenced any 
condition substance that changes 
the nature the adsorbed iodine 
(particle size, the nature 
the adsorbent (hydration, 
Ligneous materials always adsorb 
iodine give yellow color, which 
may considered adsorption 
color produced the uniform ad- 
sorption small particles iodine 
the unhydrated lignin. This yel- 
affected any the metallic salts 
present iodine-iodide stains. 
and are not necessary for the 
staining lignin, nor they affect 
the staining any appreciable de- 
gree. Apparently, the staining 
materials consists 
the formation adsorption com- 
plexes iodine, iodide, and 
around the hydroxyl groups. The 
adsorption color varies from orange 
red violet blue the ap- 


parent particle size the 
increased. The size these com. 
plexes may increased 
tion and swelling the adsorbent, 
they may decreased heating 
salt, such KI. These colors are 
strongly dichroic. The chief 
tion seems the formation 
iodine-iodide complex, whereas 
the function and 
swell the fiber and in- 
crease the size the iodine-iodide 
water adsorption complex. these 
salts increase the amt. iodine ad- 
sorbed the fiber. The actions 
all these variables appear ad- 
ditive. Fibers contg. lignin and 
lulose give colors which are due 
both components, and stains contg. 
several the salts give staining re- 
actions which may considered 
ay. the individual reactions 
their components. 


Viscosity Cellulose 


Effect oxygen the determina- 
tion the polymerization degree 
cellulose cuprammonium s0- 
lution. 
seide Zellwolle 24, (1942); 
Bull. Inst. Paper Chem. 186. 
(Through Abstr., 1943, 37, 


merization degree cellulose car- 
method new method using 
10% NaOH for soln. the 
cellulose. Cellulose 
nium soln. very sensitive 
(oxygen); the alk. soln. method 
much simpler because does not 
quire the exclusion air. However, 
only regenerated cellulose sol. 
NaOH, which makes sepn. 
tive and regenerated cellulose pos 
sible. certain cases, will 
necessary supplement the method 
zation degree cuprammonium 
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cases involving regenerated cellu- 
lose with polymerization degree 
less than 1,000, the detn. can 
ried out soln. 
without excluding air. 


Microscopical Studies 


microscopical study dyed wool. 
Royer and Charles Maresh. 
Am. 32, 181-6 
(April 12, 1943). 

has been observed 

that small local conens. dye, which 

are called specks,” sometimes 
dyed wool. explana- 
tion this phenomenon is_ based 
upon the known cell structure the 
wool fiber. During dyeing, swelling 
occurs and the cells may somewhat 
apart creating voids. 
postulated that dye deposited 
these and shows 
when the fiber examd. 
microscopically. suggested also 
that this phenomenon may offer 
explanation the dye taken 
over the theoretical expectation 
shown Steinhardt, Fugitt, and 
Harris 30, 223, 250, 288 


Melamine Resins 


tion products. Gains, Wid- 
mer, and Fisch. British Plas- 
tics 14, 508-20 (Feb. 1943). 


triazine, acid soln. with 
These resins have found many uses 
textile finishing, e.g., the crease- 
resistant finishes, sizes, 
shrink-proof finishes, waterproofing, 
giving mat finish rayon, improv- 
ing dyeing characteristics, 
wash-proof colors. Analyti- 
data are given for some the 
melamine resins and formulae are 
proposed for the polymer units. The 
synthesis and chem. properties 
various melamine resins 
mediates formed the interaction 
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melamine with various ales. and 
ethers well with HCHO are 
given. references. 


Stress-Strain Elastomers 


Stress-strain characteristics vinyl 
Eng. Chem. 35, 429-31 (April, 
1943). 


The stress-strain curves typical 
plasticized vinyl polymers have been 
detd. 10°, 25° and 40° 
The stress-strain diagram these 
elastomers extension substan- 
Ibs/sq. in. during the first elonga- 
tion but markedly 
toward the load axis over the second 
and shows reduction hy- 
steresis repeated flexure. Vinyl 
elastomers exhibit greater 
stiffness with temp. 
than rubber and, for most 
com. compds., higher modulus 
elasticity room temp. the ease 
vinyl chloride-acetate copolymers, 
increasing the vinyl chloride content 
95% reduces the temp. sen- 
content above 95% has appre- 
elastomers show greater stiffening 
reduced temps. than polyvinyl chlo- 
ride-acetate copolymers. 


Viscosity and Molecular Weight 


Molecular weights and intrinsic vis- 
cosities polyisobutylenes. Paul 
Flory. Am. Chem. Soc. 65, 
372-82 (Mar. 1943). 


Exptl. methods 
polyisobutylene and for detg. osmotic 
pressures have been described. The 
conen. has been found the 
cyclohexane solns. polyisobutylene 
vary non-linearly with conen., con- 
trary recent theories advanced 
Huggins and the writer. The slope 
this relationship appears in- 


¢- 
|. 
|. 


dependent mol. wt. 
methods for extrapolating 
have been established, enabling 
the detn. absolute mol. wts. with 


satisfactory precision values 
about 1,000,000. wts. 


polyisobutylenes caled. from Staud- 
inger’s equation are too low; the 
discrepancy more than ten-fold 
high mol. wts. the basis data 
for carefully fractionated samples 
covering two-hundred-fold mol. wt. 
range, the intrinsic viscosity found 
proportional the 0.64 power 
the mol. wt. This decided devia- 
tion from Staudinger’s 
not this instance attributed 
non-linear chain structure, Staud- 
inger has sought other eases. 
This dependence mol. wt. in- 
viscosity leads the definition 
“viscosity av.” mol. wt. which 
obtained when the relationship 
applied heterogeneous polymers. 
The av. less than the wt. 
av. mol. wt., which would ob- 
tained Staudinger’s equation were 
applicable, and greater than the no. 
methods. 


Reactions 


the kinetics polymerization re- 
actions. First order initiation 
reaction. Robert Ginell and Rob- 
ert Simha. Am. Chem. Soc. 65, 
706-15 (Apr. 1943). 


used the treatment 
tions developed which 
parameters constants, the rate 
creation active nuclei, their 
ity growth, and the rate break- 
ing the growing chains. The last 
steps are assumed second 
order reactions between the active 
chains and monomer. 
Limitations are pointed out. The de- 
pendence the course the 
tion, the final av. chain length and 
the chain length distribution upon 
the rate constants, 
upon the rate initiation and upon 


the initial shown. limit. 
ing cases can 
the ratio between the rate 
tion and that initiation large, 
and the ratio the rate propa- 
gation and that cessation also 
large, then the av. mol. wt. will 
large the end and remain 
constant during the last stages. 
these ratios are small, then the ay, 
mol. wt. will continuously 
and reach small final 
shown how the individual rates may 
derived from knowledge these 
quantities. The theory 
and Norrish’s and 
sults, appear special cases. 


the kinetics polymerization 
reactions. II. Second and 
bined first and second order ini- 
tiation reactions. Mutual stabi- 
lization growing chains. Robert 


Ginell and Robert Simha. Am. 
Chem. Soc. 65, 715-27 (Apr. 
1943). 


The considerations the previous 
paper are extended second order 
initiation monomer. Again lin- 
iting are found. comparison 
this case with the previous one, 
shows that second order 
gives rise product with smaller 
final av. mol. wt. Only the rate 
initiation vanishingly small, 
the results become identical. de- 
pendence the final mean chain 
length the initial conen. found. 
The effect the mutual termination 
growing chains the final av. 
mol. wt. and the size distribution 
considered approx. manner. 
Possible extensions this theory are 
pointed. out. 


Surface Active Agents 


Non-ionic surface active agents. 
Henry. Goldsmith. Chem. Ind. 
52, 326-8 (Mar. 1943). 


The surface active agents may 
vided into groups: anionic, 
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agents are not ionizable and owe 
polar groups their are 
divided chem. into about nine classes 
which the most easily obtainable 
are: partial esters al- 
cohols with 
acids, and esters 
long chain carboxylie acids. The 
non-ionie surface active agents may 
roughly divided into classes ac- 
cording their behavior with 
non-dispersible, and 
water sol. The names, m.p., and 
with ale., acetone, toluene, 
naphtha, and mineral oil no. 
representatives each these 
groups are tabulated, and some 
the uses each type are described. 


Starch Viscosities 


Solution viscosities the amylose 
components starch. Joseph 
Foster and Hixon. Am. 
Chem. Soc. 65, (Apr. 1943). 


data for ethylenediamine 
from various starches are presented. 
give added evidence that the amy- 
loses are linear polymers. The vis- 
cosity limits fall inverse order 
the potentials which the amylose 
take iodine from soln., 
ing the postulate that this potential 
function the mol. wt. the 
alous both with respect its iodine 
titration and the viscosity— 
relationship its solns. The 
former anomaly can perhaps best 
explained the basis 
interaction 
which cannot explained hetero- 
geneity but may due the pres- 
ence polar groups the mol., 
perhaps phosphate groups. The 
limits the amyloses 
prepared different methods are 
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the order which would expected 
from the methods prepn. 


DYEING: BLEACHING: 
FINISHING 


Dyeing Fur 
Recent advances fur dyeing. 


Weisskopf. Am. Dyestuff Reptr. 
32, 163-4 (Mar. 29, 1943). 


Oxidation dyestuffs, i.e., those 
ing matters which are characterized 
the fact that they are not added 
substance the dyebath but are 
formed and deposited the fiber 
oxidation intermediate during 
the dyeing process, are not great 
importance textile dyeing, with 
the notable exception 
black, but they are the very founda- 
tion the modern fur dyeing indus- 
try. The present article reviews this 
method coloring furs and men- 
tions some recent efforts obtain 
oxidation 
dyes. 
Dyeing Hair 
Increasing the sensitivity hair 
dyes. Goland and Tokareva. 
Sbornik Nauch. Trudov Tsentral. 
Nauch.-Issledovatel. 
1939, No. 5-6, 71-92; 
Khim. Referat. Zhur. 1940, No. 
10-11, 107. (Through Chem. 
Abstr. 1943, 37, 


Expts. with Merino wool and with 
sheep pelt indicate that chlorination 
increases considerably the sensitiv- 
ity hair dyes. Chlorinated 
lime hypochlorite solns. are 
ommended. prevent damage 
the hair, not more than 
the wt. the air-dry wool should 
used, and the reaction the soln. 
should 8-9. thus chlo- 
rinated can dyed acid substan- 
tive other dyes used the textile 
nation especially important for 
dyes high mol. wt. and complex 
structure and for 
persed dyes. 


| 


Dyeing Rayon 


The dyeing rayon and some new 
developments. James 
Am. 32, 153-6 
(March 29, 1943). 

Some recent developments rayon 

technology are reviewed. 

scoured soon after knitting 
practical some the oils and siz- 
ing agents used tend oxidize dur- 
ing storage resulting compds. that 
dyed rayon hosiery may 
avoided the goods are entered 

into dyebath the boil. Detailed di- 

rections for processing woven rayon 

are also given. Data are in- 
cluded the wet and dry strengths 
and extensibilities high tenacity 
rayon compared with ordinary 
rayon. 

Dyeing Rayon 

Dyeing viscose during spinning. 
Ts. Kanter and Smolkin. 
Tekh. GUIV 1940, No. 
11-18; Khim. Referat Zhur. 1940, 
(Through Chem. Abstr., 1943, 37, 

dyeing viscose during spinning, 
the degree dispersion the dye 
important. Viscose dyed light 
colors can spun the same man- 
ner undyed viscose. The dyed 
fibers differ little their physico- 
chem. properties from undyed fibers, 
and dyed and undyed fibers can 
finished simultaneously. 


Dyeing Rayon 

The development the production 
viscose rayon dyed during the 
spinning process. Ts. Kanter. 
Legkaya Prom. 1940, No. 29- 
30; Khim. Referat. Zhur. 1940, 
No. 12, 68; ef. 34, 6451°; 37, 
1943, 37, 


Methods are being devised for in- 
creasing the uniformity color 


viscose rayon (in the production 
decorative fabrics), 
the intensity the color and for jp. 
creasing the no. colors. 
stable colors are proposed which are 
prepd. the same manner indigo 
dyes. This increases the no. colors 
from 20. colors are 
also described. The phys. properties 
rayon are but little affected 
dyeing. 


Developing Indigosols 


steaming method for developing 
indigosols. Ya. Podreshetni- 
kov and Fedorova. 
Vestnik 1940, No. 2-3, 46-8; 
Referat, 1940, No. 12, 67, 
(Through Chem. Abstr., 1943, 87, 

new method dispenses with such 

substances and NH, van- 

which are needed for 
chlorate 
added the dye. dissociates with 

the liberation which 

mediately oxidizes 

When neutralized chromate 

for complete utilization 

The method was tried for 

indigosol (indigosol) and indigosol 

(bromoindigosol). Methods for 

dyeing, for reserve coloring and for 

printing are given. 


Producing Vat Dyes for 
Printing 


Changing the methods for produc- 
ing vat dyes for printing. 
Ledkov. Khlopchatobumazhnaya 
Prom. 1940, No. 40; Khim. Re- 
ferat. 1940, No. 
(Through Chem. Abstr., 1943, 37, 
7737.) 

Replacing the dye paste prepd. from 

corn starch and dextrin with pastes 

prepd. from corn starch treated with 

decreased the amts. rejects 
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caused the fine sand which often 


contaminates dextrin. Methods for 


prepg. the new pastes are described. 


Vat Dyeing Underwear 


Vat dyeing Army Underwear. 
104-5 (Apr. 1943). 


Soldiers the theater operations 
frequently wash their underwear and 
then hang bushes spread 
the ground dry. reduce the 
visibility the garments, 
readily seen from enemy 
planes, the Army now calling for 
underwear dyed olive drab color. 
detail are procedures 
for vat dyeing knitted fabries, yarns, 
and raw stock, and woven fabries for 
shorts meet the 
tions. 


Textone Vat Dyeing 


Reducing time vat dyeing with 
Fenrich, and Vineent. Am. 
Dyestuff 32, 175-6 (April 
12, 1943). 


Detailed directions are given for the 
use Textone, for the oxi- 
Among the advantages this method 
over are: dul- 
ling the color the end prod- 
uct common salt which easily 
washed out that fewer ends are re- 
quired the jig, deterioration 
the cellulose can and the pro- 
cessing cost per yd. reduced. 


Fiber Identification Stain 


Fugitive tinting textile fibers for 
identification. Peter Gilchrist, 
Cotton 107, No. 85-7 
(April 1943). 


Tints for fibers yarns, means 
subsequently identifying them 
the yarn fabric, may applied 
the fibers the opener picker, 
the yarn the winder slasher. 
The chief problem involved 
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proper selection tinting dye. 
dye that satisfactory for the pur- 
pose should contain impurities 
that will stain the fiber permanently, 
should not stain the machinery used 
subsequently, should show mini- 


grate other fibers, should not 
set developed the fiber such 
subsequent operations 
steaming, conditioning, should 
have good light fastness, and should 
easily removed without scouring 
bleaching. Certain acid and 
rect colors are satisfactory for syn- 
thetic fibers, while vat pigment 
colors are used for wool. 


Flameproofing 


Flameproofing Military 
Winn. Chase. World 
93, (Apr. 1943). 


Illustrative the requirements for 
treating military cotton in- 
tended for out-door use Federal 
Specification for cotton 
tion, the duck must treated with 
suitable compound which will make 
fire-resistant, water-resistant, and 
mildew-resistant, and will materially 
increase the ability the 
resist deterioration when used out 
coors. The treatment must penetrate 
the duck and not merely coat and 
must leave material the 
which will injurious the skin. 
The specification states further that 
the treated duck must approxi- 
mately flexible the untreated 
fabric, and must show marked in- 


stiffness after exposure 


accelerated weathering test, 
apparent decrease flexibility after 
exposure temperature 158° 
for hr. and must not crease 
when subjected tempera- 
ture minus 20° minus 35° 
for hr. Further, the treated duck 
weathering test must have breaking 
strength not less than 90% that 


0 

|- 


Federal 
untreated 


Specification 


duck. 


CCC-D-771 

Among the early attempts de- 
velop satisfactory process for flame- 
proofing cotton textiles the Perkins 
method gave fairly permanent ef- 


required 


that did not prevent vigorous 
flameless combustion afterglow. 
The precipitation stannic oxide 
the yarns and fibers, which was 
the basis most formulas, 
cently been found unnecessary and 
has been superseded the use 
colored oxides and the highly 
chlorinated compounds. The 
formulas now use provide satis- 
factory flameproofing effect and meet 
Government requirements for fire- 
resistant water-resistant and mildew- 
resistant finish. typical formula 
given. 


Mercerizing 


Mercerizing—A new approach. 
Tate. World, 93, 84-5, 
(Apr. 1943). 


Although the article relates specifi- 
cally the results obtained from 
mill experiments mercerizing cot- 
ton piece goods, the general proced- 
ure followed making the tests 
applicable checking other 
manufacturing and finishing opera- 
tions. Such experiments may show 
that long-established ideas 
hold true under plant 
tions and that revision methods 
now use will give better results 
lower costs. should noted that 
the procedure yielding 
best results one plant may not 
the most satisfactory other plants 
finishing other types fabrics and 
using other types equipment. 
are cautioned, therefore, 
adopt the methods found most 
suitable the plant where these ex- 
periments were carried out, but 
make similar studies their own 
plants determine the strength and 
temperature solution, length 


had serious disadvantage 


treatment, and other conditions which 
produce the highest luster, best dye 
value, and lowest cost those types 
which they are processing, 


Rayon Finishes 


Chemical finishes for rayon fabrics, 
Hugh Mosher. Am. Dyestuf 
Reptr. 150-2, 156 
1943). 


Rayon, like other textile fibers, has 
inherent defects. Among 
these are harsh hand, too great 
ter, great tendency for the yarns 
slip, and tendencies the fabric 
methods finishing resulted only 
these defects being temporarily 
masked. Modern finishing methods 
give promise not only masking 
these defects permanently, but also 
conferring upon rayon 
new properties and 
meet popular demand for 
charm utility. Among the newer 
finishing methods described 
review are the use cationic soften- 
ing agents, the use waxes and 
other chemicals with dull 
rayon, and the use 
and other resins lower the slippage 
and shrinkage rayon 
well render them more resistant 
wrinkling and crushing. 


Copper Compounds 


Copper compounds relation 
cellulosic materials. York. 


Silk and Rayon 17, 100 (Feb. 


1943). 


Some the many applications 
copper compounds the 
fibers are briefly reviewed. Among 
these are the manufacture 
prammonium rayon, viscosity 
copper no., aftertreatment 
stantive dyes, assistant the 
delustering rayon with 


metallizing diazo dyes, and 
proofing. 
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FIBERS: YARNS: FABRICS: 
MECHANICAL PROCESSES 


Fiber Properties 


Principal characteristics the im- 
portant textile fibers. Werner 
von Bergen. Mech. Eng. 65, 183- 
(Mar. 1943). 

The microscopical, phys., and chem. 

properties wool, silk, 

and nylon are compared 


series tables and graphs. In- 
tensile strength, 


fiber length, sp. gr., 
and swelling data, well data 
the resistance the fibers acids 
and alkalies. 


Fibers Camel Family 


Camel family fibers. Whit- 
ford. Colorist, 65, 97-101 
(March 1943). 


The fibers from animals the camel 
family camel hair (of which 
there are com. grades), guanaco, 
alpaca, and his- 
tory, production, phys. characteris- 
and uses these fibers are re- 
viewed. Microscopie data given for 
these fibers include max. and av. 
diam. hair, hairs over 
no. scales per in. and 
type medullation. 


Antiseptic Properties 


Self-antiseptic properties cloth- 


Lundell. Soap 
Chem. 19, 93-7, 115-6 (Mar. 
1943). 


Bacteria-count data obtained using 
Staphylococcus aureus that 
fabries can rendered self-antisep- 
treatments. The 
have been previously 
the authors (Hospital Reptr. and 
Guide, Dee. 1940). 
tested had been treated the Sani- 
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tized process which not described 


here. Fabrics treated 
were used for comparison. 

Military Fabrics 
Manual military fabrics, III. 


8.2 oz. Cotton Twill, Type 
Textile World 93, 88-9 (Apr. 
1943). 


meet the need textile mills for 
complete data gray constructions, 
yarn organizations, weaving, and fin- 
ishing fabrics required large 
quantities for military use, 
World, with the approval officers 
the Quartermaster Corps, began 
the February issue 
Manual Military Fabrics. The 
mill organizations and other manu- 
facturing and processing data were 
furnished through the cooperation 
textile mills which are producing this 
under Government contract. 
recognized that other plants 
having different types equipment 
will have make some modifications 
the organizations, formulas, and 
procedures presented. Accordingly, 
these data should regarded not 
which must followed, 
but guides the more efficient 
production this Parts 
previously published are follows: 
Part oz. Poplin Type II, 
P.Q.D. No. February; Part II, 
oz. Cotton Twill, Army Specification 
6-311, March. 


Textile Finishing Machines 


Some textile finishing machines. 
Laurie. The Engineer 175, 
176-8, 198-200, 218-20, Discussion 
169-71 (Feb. 26, Mar. 12, 1943). 


The principal mech. details, well 
the mech. principles used the 
design the the following machines 
are described and illustrated: finish- 
ing mangle, wince-dyeing machine, 
jig dyeing machine, hydro-extractor, 
suction extractor, dry air-lay 
dryer, tenter frame, and calender. 
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The various modifications these 
machines are also deseribed 
lustrated detailed diagrams. 
addition, certain mech. attachments, 
developed primarily for processing 
are and illustrated. 
These include tenter clips, cloth guid- 
ing devices, mech. shrinking devices, 
and 
Four different drying systems used 
tenter frames are and 
data are given their relative effi- 
ciencies. 


Rayon Manufacture 


New methods the manufacture 
Legkaya 1940, No. 26-9; 
Khim. Referat. 1940, No. 12, 
Chem. Abstr., 1943, 
37, 


New machines for the production 
rayon and details their 
The 
shape the spinning cup has been 
modified; the cup made bake- 
lite. Transmission belts have been 
replaced worm transmission, 
the no. revolutions the cup has 
been increased 6000 per min., and 
the time washing the bobbins 
pumps with compensators equalize 
the pressure are used. Spinning ma- 
chines for the continuous production 
viscose rayon have been devel- 
oped. Washing, drying 
ning are carried out simultaneously 
these machines. 


MISCELLANEOUS 
Mildew Rayon 


organisms. W.S. Marsh and 
Duske. Rayon Monthly 
24, 57-9 (Apr. 1943). 54-6 
(May 1943). 

Rayon yarn manufactured con- 

taminated with possesses inherent 

erable tendering and embrittlement 


the yarn. The identical 
are found yarns from 
ous sourees and are specific 
regenerated cellulose. One 
these organisms also partially 
composes sawdust The 
ganisms isolated are the 
Penicillium and Aspergillus and 
highly heat resistant 
boiling for one-half hour. 
rayon tendered one the 
ganisms isolated although 
degree than other rayons. The 
lessen the degree embrittlement 
The agents chosen for the 
experiments were the chlorinated 
phenol, 
cidal wetting agent types. 
vised that agents used 
all times wet processing 
under extended storage 
also suggested that the 
during the 
considered. 


Effect Molds 


Decomposition cellulose through 
molds and bacteria. 
Bull. Inst. Paper Chem. 
(Through Chem. 
1943 37, 


The development molds and 

teria upon cellulose depends 

great extent upon the moisture 

tent and the temp. the 

ing air. high relative 

the growth molds thé 

max. being about 95% bacteria 

humidities above 86%. The 

enzymes the cleavage the 
lose mol. are cellulase (which 

(which changes cellobiose 

The resistance cellulose 
bacteria and molds depends 

its polymerization degree. 

erated cellulose more readily 

tacked than native fibers. 
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